Abstract. This study shows a brief overview of the development of meteorology in Ecuador from historical documentation of climatic events in the Colonial era through to modern data collection. In the colonial era (16th century-1824), historical documents of rogation ceremonies and municipal proceedings, from the Quito area, provide a rich source of climate information, including El Niño events. Our preliminary findings show that very few of the historically documented catastrophes and other marked environmental events in Quito match known El Niño episodes. Independently, the first meteorological data was collected in Ecuador (beginning with La Condamine in 1738), followed by the earliest attempts to build a national meteorological network in the 1860's, linked closely to President Gabriel García Moreno and the Jesuits. The 1925 El Niño phenomenon was the first important meteorological episode recorded with scientific instrumentation in Ecuador, with newspapers providing complementary archives about the extreme impact of this event.
Introduction
With the arrival of the conquistadors in the 1530's, climatic factors, which directly or indirectly influence food security and health, played a fundamental role in establishing settlements. This collision between the New World and the Old World provides the baseline for historical documentation, as prior to European colonization, the indigenous people of the Andes lacked a written language. This paper presents a short review of the history of meteorology in Ecuador, beginning with historical documents from the Colonial era, providing an invaluable source of climatic information, to the first meteorological data being collected in 1738 heralding subsequent developments.
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The Colonial era
In the historical archives, it is possible to find many descriptions, related to Ecuador, in which the climate always played an important role. This view of the Quito climate by Father Colleti, perhaps exaggerates the relative importance of the rains, but other aspects coincide with the opinions of the chroniclers, who in general agree on its mildness describing it as: Ever green Quito or Eternal Spring. For the Europeans who came to our territory e.g. Ecuador, they were surprised at the climatological conditions, as what they were used to experiencing in one year, they found in the same day, climbing from the coast to the inter-Andean plateau with its valleys and perpetually snow-capped mountains or descending into Amazonia. This aroused the interest of several scientists who visited our regions during the Colonial era, several of whom carried out the first meteorological instrumental observations.
General climate accounts

Tracking specific climatic events using archives
In the Colonial era (1534-1824) and the subsequent beginnings of the Republic, calamities, including diseases, earthquakes, droughts, etc., produced major social upheaval. From the municipal proceedings of Quito and the archives of some Colonial churches, it is possible to reconstruct a record of extremely wet or dry years, following the same reliable methods as used in Potosi (Gioda and Prieto, 1999; Gioda and L'Hôte, 2002) , in Mendoza , and Mexico City (Garza Merodio, 2002) which is summarized by García Herrera et al. (2003) . These we have compared with well known El Niño events in Ecuador and Peru tracked by Ortlieb (2002) (Tables 1 and 2 ).
The development of meteorological studies
First meteorologists in Ecuador (from 1738)
The first instrumental meteorological data, including basic observations of temperature and atmospheric pressure, were recorded by three French scientists: Charles Marie de La Condamine (a mathematician, physicist, explorer, and geographer, 1701-1774), Louis Godin des Odonnais and Pierre Bouguer, for the Spanish officials, Jorge Juan de Santasilia and Antonio de Ulloa, between 1735 and 1744. These were carried out while measuring the length of an arc of one degree of the meridian at the equator and they used a Réaumur thermometer only invented in 1730.
The A few years later, Carlos Aguierre Montúfar, presented at the Permanent Secretariat of the Academy of Natural Sciences in Paris (19 May, 1851), a meteorological report on observations carried out on the snow covered volcano Antisana, at 4550 m a.s.l. between December 1845 and December 1846. He recorded simultaneously the temperature and atmospheric pressure in Quito and at the volcano (possibly close to Lake Mica), including determining the "Inversion" between 133.5 m at 06.00 a.m. and at 125.2 m at midday for every different degree in Celsius between both localities.
From his records for Quito in 1846, Carlos Aguierre Montúfar deduced that it was 14.5 • C, as well as adding rainfall data for December 1845 and from January until August, 1846.
3.2 The San Luis National College Observatory, Quito (1864 Quito ( -1875 During the 19th century, various countries were developing a scientific and systematic approach to meteorological studies and it was at this time that the President of Ecuador, Gabriel Garcia Moreno (Head of State between 1861-1875) became involved with the installation of the first meteorological observatory in the San Luis National College of Quito. Observations by Jesuits began there in June 1864 under the directorship of Father Federico C. Aguilar (1865-1868) who benefited from the excellent relationship between the State and the Church at this time. However, the observatory was closed immediately after President Moreno was killed in 1875. On 13 April, 1868, Father Federico C. Aguilar published The Historical and Scientific Report in which were outlined the statistics of parameters such as: atmospheric pressure, air temperature, averages and extremes, humidity, and other atmospheric phenomena, calculated with information from an August's psychrometer, including rainfall, cloudiness, storms, hailstones, winds, etc.
We have found data collected by Aguilar from the following periods: June-December, 1864; January-May, 1865; January-December, 1866.
In 1869, President Moreno developed a project with the intention of turning the Central University of Quito into a Table 1 . Rogations to Our Lady of Guápulo (northeastern district of Quito) to bring about favourable climate conditions. The novena was very important in case of lack of rain: a nine days' public devotion in the Catholic Church to obtain special graces i.e., the return of the rains.
November 1611-January 1612 (not related with El Niño following Ortlieb, 2002) ". . . Don Sancho Díaz de Zurbano, proposed to the Municipal Council to ask the Bishop and the faithful to carry out processions and public rogations, with one of the images of major devotion; as contagious diseases were decimating the population, combined with a strong drought that was ruining the sowings"... "They all turned their imploring looks to Our Lady of Guápulo." 1621 (not related with El Niño following Ortlieb, 2002) "It was during the course of the year of 1621 when again the scourge of the hunger afflicted these regions: a pertinacious and devastating drought was transforming what were the green fields of Quito and its surroundings to brownish-grey and ashen" (...) "The reverberating sun and the absolute lack of rains". At the bottom of a canvas from the Vestry of the Sanctuary is written: "in the year of 1621 there was in the city of Quito a big drought that opened up the land with many cracks and all the cattle died, and people were on the point of perishing, without having agreed to take the Virgin in procession and put her into Santa Barbara. . . ". From an unpublished work of Abelardo Iturralde, the following information was obtained: "1621. There was a great and alarming drought that reigned in Quito (Ecuador) at the end of which the priests and faithful made rogations in Santa Barbara; the recollection of this occurs also in an oil painting in Guápulo church." "And one could not avoid the always terrible and destructive epidemic of smallpox either" imported once again from Cadiz. "As a result: a cruel and persistent epidemic of smallpox continued throughout the year of 1657". Subsequently, Ecuadorian scientists, such as the geologist and naturalist Augusto N. Martínez Holguín, and Luis Eduardo Mena, among others have been its directors.
1890-91 marks a major threshold, as from this time meteorological studies were carried out scientifically, during long periods, with well equipped stations having standardized instrumentation and across different zones of the country; this network was to be markedly expanded at the beginning of the 20th century.
Other meteorological stations
The chronological sequence of stations established was as follows: 1 The first meteorological station installed outside of Quito, was in 1894 at Gualaquiza, in the Amazonian region, and it was directed by Salesian priests, some of whom were European, and were aware of the importance of these studies; unfortunately, in July, 1895 a fire destroyed the mission, including the meteorological station.
2 The meteorological station at Guayaquil was established on 10 October 1895 in the San Vicente National College. From the meteorological bulletins that came to Quito, to the Jesuit Father Luis Sodiro, only the numbers 26 and 27 of January and February, 1898 and those corresponding to April until August, 1899 were found in the Aurelio Espinosa Pólit Library, which indicates that the missing bulletins, beginning with number 1 date back to December 1895. On the 20 October, 1944, by Presidential Decree, Dr. Jose Maria Velasco Ibarra, organized the Meteorological Service of the Astronomic Observatory of Quito, complying with the resolutions reached at the scientific congresses organized in Rio de Janeiro in 1935 and Montevideo in 1939 (Acosta Solís, 1944 .
Subsequently, these services were developed with the Department of Defence. By means of Executive Decree 1446 on 4 August, 1961, the National Institute of Meteorology and Hydrology (INAMHI) was created, a fundamental step for the standardization of meteorological and hydrological investigations. As a result, Ecuador entered into the world network of meteorology, and has successfully remained up to date.
The El Niño Phenomenon of 1925
During 1925 in Milagro, in the province of Guayas, the meteorological station of the sugar refinery Valdez, recorded 2813 mm of rain. The annual average, according to records including the years 1920-1930 was 1662 mm (Tables 4 and  5) .
As a result of excessive rains in the coastal region, the railway line was blocked for more than 60 km, due to undercutting caused by rising levels of the rivers Chimbo and Chanchán, near Huigra. The repairs will take between four and six months, with the participation of thousands of workers stated the newspaper El Telégrafo (1925) . The situation was chaotic as not only the railway line, bridges and platforms were affected, but also the highway to Yaguachi and the telegraphic system suffered the devastating impact of the rivers.
The railway during this era was the major transport system for connecting the coastal region with the sierra cities. The severe winters, as recorded in 1925, provoked critical shortages of basic products such as sugar, salt, fuels, etc., for the 
Conclusions
At this stage in our research using historical documents, from mostly religious archives, it appears that there were more extreme events, especially droughts, during the 17th century than the 18th century. Our preliminary findings show that very few of the historically documented catastrophes and other marked environmental events in Quito in fact match known El Niño episodes. This may be because there is no simple relationship between the occurrence of El Niño episodes on the coast and their manifestation in the Andes following the conclusions of 20th century series studies (Vuille et al., 2000; Villacis, 2001) . Continuous observations in meteorology began from 1891 in Quito after the first attempts by explorers (such as La Condamine, 1738) and the Jesuits (1864-1876). Records documenting the 1925 El Niño phenomenon show on the Ecuadorian coast greater precipitation than the 1982-83 episode. If such an event was to occur today, with the greater population and infrastructural density, the impact would be certainly more catastrophic.
